10/675,572 



Amendments to the Claims 

1 . (Withdrawn) A process for controlling etching on a semiconductor substrate 
wherein the etching is affected by the concentration of an etchant gas, and wherein the 
etchant gas is input to an etch chamber via a mass flow controller, the process 
comprising: 

determining a desired etchant gas concentration; 
supplying an inert gas to the etch chamber; 

producing a first signal representative of an actual etchant gas concentration; 

producing a second signal representative of an inert gas concentration; 

relating the first and the second signals to produce a normalized etchant gas 
concentration signal; 

comparing the normalized etchant gas concentration signal with a signal 
representing the desired etching gas concentration; and 

controlling the mass flow controller in response to the comparing step. 

2. (Withdrawn) The process of claim 1 wherein the etchant gas comprises an 
oxygen radical. 

3. (Withdrawn) The process of claim 1 wherein the inert gas comprises argon. 

4. (Withdrawn) The process of claim 1 wherein the etchant gas comprises an 
oxygen radical, the process further comprising: 

supplying oxygen to the etch chamber; and 

fanning a plasma within the etch chamber to form an oxygen radical from the 
oxygen. 

5. (Withdrawn) The process of claim 1 wherein the first signal comprises a 
signal representative of a spectral emission line formed by the etchant gas. 
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6. (Withdrawn) The process of claim 1 wherein the second signal comprises a 
signal representative of a spectral emission line formed by the inert gas. 

7. (Withdrawn) The process of claim 1 wherein the step of relating further 
comprises dividing the first signal by the second signal. 

8. (Withdrawn) The process of claim 1 wherein the semiconductor substrate 
comprises a plurality of transistor gate features formed with predetermined dimensions, 
and wherein the etchant gas reduces certain feature dimensions. 

9. (Withdrawn) The process of claim 1 wherein the step of relating comprises: 
filtering the first signal to produce a filtered first signal representative of a spectral 

emission line formed by the etchant gas; 

filtering the second signal to produce a filtered second signal representative of a 
spectral emission line formed by the inert gas; and 

relating the first and the second filtered signals to produce the normalized etch 
gas concentration signal. 

10. (Withdrawn) The process of claim 9 wherein the step of relating further 
comprises filtering the normalized etchant gas signal to remove short duration temporal 
variations. 

1 1 . (Withdrawn) The process of claim 1 0 wherein the step of filtering further 
comprises integrating the normalized etchant gas signal. 

12. (Withdrawn) The process of claim 1 wherein the first and the second signals 
comprise first and second optical signals, respectively. 
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13. (Withdrawn) The process of claim 12 further comprising filtering the first 
optical signal to produce a filtered first optical signal and transforming the filtered first 
optical signal to a first electrical signal, wherein the first electrical signal represents the 
actual etchant gas concentration. 

14. (Withdrawn) The process of claim 12 further comprising filtering the second 
optical signal to produce a filtered second optical signal and transforming the filtered 
second optical signal to a second electrical signal, wherein the second electrical signal 
represents the inert gas concentration. 

15. (Withdrawn) A process for controlling isotropic etching on a semiconductor 
substrate wherein the isotropic etching is affected by a concentration of an etchant gas 
input to an etch chamber via a mass flow controller, and wherein anisotropic etching 
also occurs in the etch chamber, the process comprising: 

determining a desired etchant gas concentration; 
supplying a passivating gas to the etch chamber; 

producing a first signal representative of an actual etchant gas concentration; 
producing a second signal representative of a passivating gas concentration; 

relating the first and the second signals to produce a third signal; 

comparing the third signal with a predetermined reference; and 

controlling the concentration of at least one of the etchant gas and the 
passivating gas in response to the comparing step. 

16. (Withdrawn) The process of claim 15 wherein the third signal represents a 
ratio of the etchant gas and the passivating gas. 

17. (Withdrawn) The process of claim 15 wherein the first signal comprises a 
signal representative of a spectral emission line formed by the etchant gas. 
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18. (Withdrawn) The process of claim 15 wherein the second signal comprises 
a signal representative of a spectral emission line formed by the passivating gas. 

19. (Withdrawn) The process of claim 15 wherein the reference relates to the 
ratio of the passivating gas to the etchant gas to limit an extent of the anisotropic etch. 

20. (Withdrawn) A process for controlling an etch rate on a semiconductor 
substrate wherein the etch rate is substantially affected by the concentration of an 
etchant gas, and wherein the etchant gas is input to an etch chamber via a mass flow 
controller, the process comprising: 

determining the etchant gas concentration in the etch chamber; 
comparing the concentrations with a target value; 
generating an error signal in response to the comparing step; and 
controlling the mass flow controller in response to the error signal. 

21 . (Currently Amended) An apparatus for trim etching a structure on a 
semiconductor substrate, the trim etching employing an etchant gas supplied to an etch 
chamber via a first mass flow controller, and an inert gas supplied to the etch chamber 
via a second mass flow controller, the apparatus comprising; 

a first optical device for producing a first signal representative of an etchant gas 
concentration , whoroin tho first signa l i s basod on an emiss i ve spectra l li no for tho 
o tchant gas ; 

a second optical device for producing a second signal representative of an inert 
gas concentration , whoro i n tho second s i gnal is bas e d in an em i ssivo sp e ctra l l i ne for 
th e i nert gas, wh e r ei n tho om i ss i v e spectral li n e for th e etchant gas and th e e m i ssiv e 
sp e ctra l li n e for th e i n e rt gas exh i b i t similar cross - s e ctions for e xc i tation ; 

an element for relating the first and the second signals to produce a normalized 
etchant gas concentration signal; and 

a compar i ng elomont for compar i ng comparator having a first input terminal 
receiving t he normalized etchant gas concentration signal wttfr -and a second input 
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terminal receiving a reference signal representing a desired constant etchant gas 
concentration^ to ma i nta i n a consistont otch trim rate w i th i n tho chamber and a 
dotorminab l o o tch trim duration, aftor which tho otch tr i m process is terminated, tho 
comparing olomont for produc i ng a norma li zed the comparator for outputting an error 
signal prov i d e d to for controlling the first mass flow controlle r for prov i d i ng a 
substant i ally constant otchant gas conc e ntrat i on , said error signal representing a 
difference between said reference signal and said normalized etchant gas concentration 
signal . 

22. (Original) The apparatus of claim 21 wherein the etchant gas 
comprises an oxygen radical. 

23. (Original) The apparatus of claim 21 wherein the inert gas comprises 

argon. 

24. (Original) The apparatus of claim 21 further comprising an energy 
source for forming a plasma in the etch chamber. 

25. (Original) The apparatus of claim 24 wherein the first signal comprises 
a first signal representative of a spectral emission line formed by the etchant gas 
interacting with the plasma. 

26. (Original) The apparatus of claim 24 wherein the second signal 
comprises a second signal representative of a spectral emission line formed by the inert 
gas interacting with the plasma. 

27. (Original) The apparatus of claim 21 wherein the element for relating 
the first and the second signals comprises a divider. 
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28. (Original) The apparatus of claim 21 wherein the first optical device 
comprises in serial relation, an optical fiber disposed to receive light energy from within 
the etch chamber, an optical filter and a light detector for producing the first signal. 

29. (Original) The apparatus of claim 21 wherein the second optical device 
comprises in serial relation, an optical fiber disposed to receive light energy from within 
the etch chamber, an optical filter and a light detector for producing the second signal. 

30. (Original) The apparatus of claim 21 wherein the first and the second optical 
devices are responsive to a bifurcated optical fiber disposed within an opening in the 
etch chamber and responsive to spectral emissions in the etch chamber, wherein the 
optical fiber carries an optical signal representative of the actual etchant gas 
concentration and the inert gas concentration. 

31 . (New) The apparatus of claim 21 , further comprising: 

an integrator connected to an output terminal of said comparator to input said 
error signal output from said comparator, said integrator integrating said error signal 
over time; and 

an adder having a first input terminal connected to an output terminal of said 
integrator to input the integrated error signal, a second input terminal inputting a recipe 
set point value representing a nominal control voltage of said first mass flow controller, 
and an output terminal connected to said first mass flow controller, said adder adding 
said integrated error signal to said recipe set point value to generate a modified control 
signal and outputting said modified control signal to said first mass flow controller. 

32. (New) The apparatus of claim 21 , further comprising: 

a voltage divider circuit connected to said second input terminal of said 
comparator for generating said reference signal. 
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